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AMENDMENTS 



A misthod for characterizing a circuit 
wherein the circuit includes a plurality 
of registers wherein each register seta a state of a corresponding 
register output signal to NjtcH a state of a corresponding register 
input signal whenever clocked by a succession of clock signal edges, 
and wherein the circuit al!e<| includes circuit logic controlling the 
state of each register inpu| signal in -logical response to circuit 
input and register output ^sjjgna; ,b , the method comprising the steps- of: 

a. processing the logijj: moiel to perform a simulation of circuit 
behavior thereby producing! |ave: r orm data indicating states of circuit 
input and register output ;is|gna:.s as functions of time; 

b. processing the ao^ijfc moiel to generate a plurality of net 
models, each net model corresponding to a separate one of the 
registers and depicting a :l|giciil relationship between the register's 
input signal and all others]; of i:he circuit input and register output 
signals that influence a sjt|t:e of the Corresponding register's input 
signal between clock signilj edg^s; and 

c generating a display including a plurality of register 
symbols arranged in a pl urality of columns^ 



wherein each column cqfr res ponds to a time of occurrence of a 
separate one of the clock: signal edges . 



wherein each registeMsymfcol i nai - cating indicates a state of a 



register output signal produced 
being clocked by a puloo cljfrck 
a column in which the register 



by a corresponding register after 
signal edge at a time corresponding to 
3vmbol resides as indicated by the 



waveform data, j! 

wherein the display a|so i 



logical relationship depicted bkr. at leapt one of the net models 

one reaisdkr s/mbol of the reg ister symbols residing 



visual l y linking 



in one of the crolumns to btjher 



register symbols residing in another of 



the columns . and 

wherein the graphical 



of register outp ut signals 



logically inter related. 
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2 . (Currently Amende^) j The 



wherein ciaoh rcgioter oymbplj io 



t o repre s e nt tim ing nf nnnj flf ™ c nloolc oignal edg e fr the state of the 



register outtmt signal indi|atec hv the one register symbol is a 



function of the state of xihA rec rinter output signals indicated by the 



other register symbols . 



Tha 



3. (Currently Amended! f 
wherein the g epr go cnt a t i on 

the dioplay iildjtoat 



4 neludod in 
oignal of a regioter oorrepfcond 



ttf a- 



oymbolo io a logical function o 



of a rcgioter corrcppondirtgi| to at loao 

rcglotor oymbolo «t-.«t-.«B- of ij:he roister output gignals indicated by 



the other register symbol^ |re functions o f the register output signal 



indicated bv the one register _sj fmbol 



4. (Currently Amende^): The 
wherein the display Mjso inc 



signal symbols arranged in At 1 



input signal symbol depict ipg a 
ooparate time corresponding to 



signal symbol res idea durinfc tha oimulation^ and 



regist 



5 . (Canceled) 



ent at 



6, (Currently Amended}] Th< 
wherein the graphical repip^ 
oompriooo data included iii ]feh e- 
rogiotor input oignal of p. 



dioplaycd rogiotcr symbol jo jio a 
rogiatcr output oignal ofi aj 



other of tho dioplaycd rejgjLjotc* 



oignal dopiotcd by one o£ 
indicates that the registieij outjout s i gnal state indicated by the one 



method in accordance with claim 1 

the dioplay 



horinori tally positioned in 



method in accordance with claim 1 
logical rclationohip oompriooo data 
ng that , a otato of a rcgiotor input 



ng to one of tho dioplaycd rcgioter 



■ xfc - otafre of a rogiDtor output oignal ' 
loaofc ono other of the dioplayed 



method in accordance with claim 1 
ludes; a plurality of circuit input 
aaat one of the columns, each circuit 



state of a circuit input signal at a 
\ column in which the circuit input 



wherein the graphical •! rettf ft«ftnta ti on vimiaHy links the one 



ter signal symbol to 3 A least one: of the other register signal 



symbols and to at least oftd of thg circuit input signal symbols, 



method in accordance with claim 4 
ion Qif a logical rclationohip 

that a otato of " -a 



j dioplay indicating 

or corrcoponding to one of tho 



logical — function of a otate of a 



3?e<j inter corresponding to at 1 - eaot ono 



oymbolo and of a ofaatc of an input - 



e— e ioplayo:d input oignal oymbolo also 



PAGE 9/28 * RCVD AT 12/14/2004 6:22:13 PM [Eastern Standard Time] * SVR:USPT0£FXRM/2 * DNIS:8729306 * CSID:503 574 3197 * DURATION (mm-ss):09-26 



SENT BY: SH&B; 



503 574 3197; 



DEC-14-04 3:26PM; 



PAGE 10 



register symbol is a locricajl function o£ abates of register output 



signals indicated by the btjjher 



register symbols and the state of at 



least one of the circuit i-4put 



7. (Currently Amended }j Th<: 
wherein the graphical repfc^jsent at 



method in accordance with claim 1 
ion of a logical relationship 
comprises a—lino - ■ intcrdKmqaqbtii: g two of- th e ■ r e gister symbols lines 
visually linking the one roister symbol of the register symbols 



residing in one of the colUfrins to other register symbols residing in 



another of the columns . 



8, (Currently Amended); Th< 
wherein the display of the |t 



irajgh 



relationship also comprises: a 
net models visually linkihcj twe 
depicted by at least one of 



method in accordance with claim 1 
ical representation of a logical 
graphical representation of one of the 
of the ; registers the circuit logic 



a plurality of logic gate symbols to the 



one register symbol , 



9. (Currently Amende;djj The 
claim 6 wherein the reprejgeljritat i 
a graphical repKwaaentatioh ;pf cy*a of the not 



registers lines interconnecting 



10 . (Currently Amendjeg) 
claim 6 wherein the graphica l 
comprises a graphical repress 



Tl .e 



entat 



11. (Currently Amendie^) Tl 
claim 2 - \ 

wh e r e in each register 1 ; 



display to repreoent timihjj 



signals , 



method in accordance with ol - a - i - m -- 4 - 
on of a logical relationship comprises 
f the not modola linki*ig-two «oi the 



the one register symbol to the other 



register symbols and at leafet oge of . the circuit input signal syrnbols . 



method in accordance with claim 1 
representation of a logical relationship 
ion of one of the net models wh e ar e ira 
how an input signal state 



ndiaateo 



the graphic rcproocntation j|Li 
depicted by - on e- o - f - the inftijj j t oignal symbolp logically influ e no e e - 
visually linking the circuit input signal symbol and the other 



register symbols to a register input signal symbol depicting a state 



of a register input signal iporrjesponding to one-d - i - oplaycd rcgiatcr 
symbol the one register symbol. 



e method in accordance with claim 10 



eyml ol io horizontally positioned in th e 
- of -Dne of the clock signal — edges, — and 
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wherein each input oighal- -<i ymbol io horinontally pooitionod in 



t he di op l a y t o r cprcn nnf i trhffj fin" T.tV.-inTn i-Vm inpnh aianal ia of th e 



depicted otato ■; ;J 

wherein a distinguishable. 



jinking the other registers 



indicates a changed state bfj the 



Graphical representa tion visually 
els to the one reqiater symbol 



frlonkfid bv a clock signal te&re et a time corr esponding to a column in 



which the other register syiHbol 



12 . (Currently Amended^ 



Including a plurality 
rcgiotcr ooto a otatc of aj 1 
match a otato of a aorreo 



dorrc aponding regie tor output oignal — fe^ 



clocked by a succession of; 

^■ yole the otate d£ 



A itiethod ior characterizing a circuit 
j^^ o-and ;othor logic, wherein oaefe 



^e4,4^ft< i - rcgiotcr input oignal whenever 



^lock signal edges, and wherein the other 
eaeii rcgioter input oignal in 



logic aontJ 

g - coponoe to circuit input :|ajid rAgiotcr output oignalo receiving and 



generating a plurality of kit a t ignals : that, change state at times 



controlled bv the clock aikifoal 

of : .:j 

a. displaying a plurality 



eidges, the method comprising the steps 



wherein each column cd: 
e one of the clock isigrxa 



separate one 



ymbsl 



wherein each r - egiotofr } 
indicates a state of a rogjifotor 
g- egiotor after being olockeff by 



indicating a otato of tho4 input 



a horieontal poo 

g eprooontation of logic iqt ^ reo i mooting the rogiotor oymbolo 



>lo indiooti 



input oignal oytnbo 
and rcgiotcr output oignal a] 



■4 



symbol residing in one of itfoe c ^lumns to othe rs of the symbols 



residing in another of the ^ 
wherein the graphical 



olunns 



other register symbol after being 



resides , 



-logical 



of rcgiotcr columns of symbols, 

to a time of occurrence of a 



res sonds 



edges 



within each column indicating 
output produced by a corrcoponding 



a puloo oignal edg e separate one of 



ga-id signals at the time do|resionding ■ to the column ao indicated by 



the waveform data, whuroiri 4 ho - riaontai pooition of each regi i^fcea? 



s ymbol roproocnto a timo ^fj oocirronoo of a puloo oignal edg e; an^ 
— dioplaying a plufa - CLity - 



of input oignal oymbolo ; oach 



oignal: at a ooparatc timo indicated by 

icion of tih$ injuit oignal oyotemy dioplaying a 

and the 



how indicated otatco of input oignalo 
otatoo of rogiotor input oignalo 



Luonoo 



b. displ a ying a graphical representation visually linking one 



jrepx esentata 



ion indicates that a g tate of a 
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data signal indicated b v thd one 



indicated bv the other s of: 



Iwhei e 



13, (Currently Amend^df An 
described by a logic model:, 
of registers wherein each ■ireJgis 
register output signal to m^tch 
input signal whenever clocked b} 



t e 



and wherein the circuit als<^j inc ludes 



ic ma 



pr 3c 



state of each register inputs si 
input and register output :;s|gna 

a logic synthesizer ipoji 
simulation of circuit behavior 
indicating states of circuii^ in£ut 
functions of time; 

means for processing!; the lfcgi< 
net models, each net model; <forr 
registers and depicting a ildgic^l 
input signal and all others 



apparatus for characterizing a circuit 
in the circuit includes a plurality 
r sets a state of a corresponding 
a state of a corresponding register 
a succession of clock signal edges, 
circuit logic controlling the 
1 in logical response to circuit 
s, the apparatus comprising: 
essing the logic model to perform a 
4 hereby -producing waveform data 

and register output signals as 



of 



c model to generate a plurality of 
eponding to a separate one of the 

relationship between the register's 
1:he circuit input and register output 
signals that influence a sft^te of the corresponding register's input 

and 

lay including a plurality of register 
of columns, 



signal between clock signal 
means for generating: a; 



symbols arranged in a plural ity 



wherein each column corresponds to a ti me of occurrence of a 



Beuarate one of the clock jsiqna 



wherein each register 
register output signal produced 
being clocked by a puls e clpck 
a column in which the register 
waveform data, 



so inc 



wherein the display M 
logical relationship depidtjed 
visually linking one reqi^tipr s 



the columns, 



edg 
disb 



symbol 



by 



symbol, and states of data signals 



ymbols are logically interrelated . 



edges , 



indicating indicates a state of a 
by a corresponding register after 
ignal edge at a time corresponding to 
symbol resides as indicated by the 



ludes a graphical representation of a 
at leaot one of the net models 
flflbol of the register symbols residing 



in one of the columns to otfoer register symbols residing in another of 



10 



PAGE 12/28 * RCVD AT 12/14/2004 6:22:13 PM [Eastern Standard Time] * SVR:USPT0-EFXRM/2 * DNIS:8729306 ■ CSID:503 574 3197 * DURATION (mm-ss):09-26 



SENT BY:. SH&B; 



503 574 3197; 



DEC-14-04 3:27PM; 



PAGE 13 



wherein the graphical ^representation indicates that a register 



output signal state indicated hv the one register symbol , and states 



of register output signals ijindi Gated by the other register symbols are 



logically interrelated . 



14. (Currently Am^ndieg) Tl 
wherein e ach 



regioter bymbqjl — 
to rcprcoont timing of onfe I 



other register symbols , 



15. (Currently Amended) Tl 
wherein the r e pr e oentat ioft 4>f a 



o - f-H^ - aregiotor oorroapondi 
rogiotor - oymbolo states of 




the other register symbols fere 



e apparatus in accordance with claim 13 
itionod in the dioplay 



horizontally poo 
:>£ the clock oignal cdgoo the state of the 
register output signal indicated by the one register symbol ia a 



function of the state of the register output signals indicated by the 



e apparatus in accordance with claim 13 
logioal rolationph - ^>"e ^ mpria e o data 



included in tho dioplay i^djjLcatLng that a otato of a rcgiator input 



oignal of a rcgiatcr oorrgofconding to one of the displayed reg - ioter 
aymbolo io a logical functiyn oE a otato of a rogiotor output oignal 



at leant ono othor - of tho dioplayod 
register output signals indicated bv 



indicated by the one regi$tjpr symbol 



fcunctiona of the register output signal 



16. (Currently Amendbcjj) 
claim 13 .;j 

wherein the display a|ao 
signal symbols arranged in at 1 



The apparatus in accordance with claim - 1 4 



input signal symbol depicting a 
sopora fe o time during tho 0imul 
the circuit input signal symbol 



ijncludes : a plurality of circuit input 
»aat one of the columns , each circuit 
state pf a circuit input signal at a 
corresponding to a column in which 



wherein the graphical 



eaentation visually links the one 



register signal symbol .tojajc leisist one of the other register signal 



symbols and to at least one;} 



17 , (Canceled) 



it 



The 



18- (Currently AmendjecU) 
wherein the graphical represent 
a omp r i a a a da^ - in^ - ludcd - ■ 



resides, and 



:he circuit input signal symbols . 



apparatus in accordance with claim 16 
ition of a Log - iea - l relatianohip 

pyl ay " indicating that a otato of a 



11 
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yogi q tor input oignal of a j reghi otcr oorrcoponding to ono of the 

Iogioa - 1 - function of a otatti of a 



dioplayod rogiotor oymbolq 



register output oignal of -j a g 
other of the displayed rogijbtor 



indicates that the register 



s=e«j Lotor oorr copending to at loaot one 



oignal depicted by one of jithc displayed input oignal oymbol - o also 



out aut signal state indicated by the one 



register symbol is a logicaU fuiction of states of register output 



signals indicated bv the other register symbols and the state of at 



least one of the circuit input signals depicted by a circuit input 



signal symbol , 



19. (Currently Amended) 
wherein the graphical repiejp- 
comprises a line intoroonikq 



Trie apparatus in accordance with claim 13 
sentfction of a logical relationship 

two of the rcgioter oymbolo lines 



tin f 

visually linking the one resist sr symbol of the regis ter symbols 



residing in one of the colui|rm 



:o other register symbols residing in 



another of the columns . 

20. (Currently Amendiedj) 
wherein the display of th$ 



tH© apparatus in accordance with claim 13 
jftrappical. representation of a logical 



relationship also comprises; 
net models visually linking! 
depicted bv at least one ofj 



one register symbol , 



:1 



Tt e 



apparatus in accordance with claim 17 
ion of a logical relationship 
int e k-conheeting: a firot one of rcgiotcr oymbolo 



21. (Currently Amended) 
claim 18 wherein the repr£s;pnta]t 
comprises a firot line 
te — a oooond one of the rfcggjLotGlr oymbolo and a second lino 



Tl e 



signal symbols . 



22. (Currently Amendje<$) 
claim 18 wherein the graphical 
relationship comprises a griphijeal 
modolo/ wherein tho graphfd f' g 
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lymbolo and of a otato of an inpu fc 



graphical representation of one of the 
of the - regiotcro the circuit logic 



two 

a plurality of logic gate symbols to the 



interconnecting tho firot j opo o£ the r e giotor aymbolP ' to one of the 
input oignal oymbolo lineff \ Interconnecting the one regist er symbol to 



the other register symbols fold at least one of the ci rcuit input 



apparatus in accordance with claim 17 
representation of a logical 

representation of one of the net 
cippntation indicatoo how an input 



12 
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jignal otatc depicted by oji m of 



influenced models visually! Milking the circuit input signal symbol and 
the other register symbols;; t£jo a 



a state of a register input jjsigilal corresponding to one dioplayed 
ffogioter oymbol the one rebl'atea symbol . 



23. (Currently Amended^ Th<> apparatus in accordance with claim Uli 



claim 14 



wherein each rcgiotog ipymb>l ia horiaontally pooitionod in the 



dioplay to repiroqcnt timing 

wherein each input - oigijia 3r 



<»£ < no of tho clook e ignal edgco, — and 



the dioplay to rcprooont 
depicted otato 

wherein a distinquis 
linking the other register; 




symbol id horizontally pooitionod in 
fe^t e at which the input oignal io of tho 



graphical representation visually 



vmbolB to the one register symbol 



indicates a changed state bfi thi other register avm bol after being 



clocked bv a clock signal z t a tiitte corresponding to a column in 



which the other register a: 




An 



apparatus comprising; 

a oirouit oimulator $dk 



produce waveform data indiicc ^ 
of rogiotor output pignnlri i 



4e— &bft otiond of cloak oignal edge timing; 



una 



produce a temporal o enema jmodol 
behavior , — and 

meano for producing a 



uoing ooparatc oymbol o to 
e tateo and DuoccooivG rogi otter 



vanouo 



dioplay aloo graphically dopiot ? fan - in or fan out logical 



the input oignal oymbolo logically 



register inout signal symbol depicting 



resides , 



24. (Currently Amend^di) 
doooribod by a circuit log j ifr 

yegiot e ro interconnected by^ j un - blocked logic , bv a su ccession of clock 



apparatus for characterizing a circuit 
moitol ao having a - pot of clocked 



ignal edges and receiving ^nd generating a plurality of data signals 



that change state at timea jjontrolled bv the cl ock signal edges, the 



prfceeooing tho circuit logio model fee 
otateb of circuit input oignalo and 



meano for procccDing: tjl ae-^w avof orm : data and tho logic model to 



characterising the circuit 'o logic and 



nijrep lay baood on the temporal ochoma model 



rfprQiiQnt puflooooivo circuit input oignal 



output etignal otateo relative to 



clock oignal e dged iluri:ig tho oimulation behavior/ wherein tho 



13 
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rclationohipa by which aiirdiit input gignal otatco and register output 
oignal otatoo influence* ypgilator input oignal - ' &feat e o 



a means for generating a c ianlav _of_ a_plura_litv of columna of 



separate one of the clock:! signal edges . 



wherein each symbol withii 



column; and 

a means for generatip^ 



visually 1 inking one symbdll 



of the symbols residing in knot aer of the columns f wherein the 



graphical representation iajdica :es that a state of a data signal 



indicated bv the one svrnbolL ank states of data signals indicated by 



the others of the symbols 



aj xe logically interrelated . 



symbols, 

wherein each column corresponds to a time of occurrence of a 



each column indicates a state of a 



separate one of said data! signals at the time corresponding to the 



a c i splay of a graphical representation 



residing in one of the columns to others 



14 
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